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UNITED STATES PATENT office 
2,300,820 

ELECTRICAL PROTECTIVE DEVICE 

Manfred F. Duerkob, St. Louis, Mo., assignor the 
McGraw Electric Company, Chicago, Ill. 

Application April 25, 1938, Serial No. 204,249 
(C. 200-123) 40 Claims. 

My invention relates to protectors for the pro 
tection of electric circuits and for the protection 
of energy translating devices which may forms 
part of a circuit. 
An object of my invention is to provide an 

Overload protector having an operating time lag 
comparable to that of the circuit or the energy 
translating device to be protected so that it will 
not operate needlessly on harmless overloads and 
yet will adequately protect against all overloads 
which could cause damage, including overloads 
Caused by short-circuits. 
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0. 

Fuses used heretofore for the protection of elec 
tric circuits perform satisfactorily under short 
circuit conditions but do not possess the time 
lag to hold the starting currents of motors or 
other harmless overloads. Thermal cutouts used 
for the protection of motors possess sufficient 
time lag but cannot operate safely on short cir 
cuits. . By my invention the desirable character 
istics of both forms of protectors are combined 
in a unitary device. - 

It is also an object of my invention to provide 
a protector as above described capable of being 
made in all the sizes in which enclosed fuses are 
made. 
Another object of my invention is to provide 

such a protector of the same external dimensions 
as those of an enclosed fuse of the same rating 
in order to give users the benefit of such pro 
tection on installations already made. 

Cartridge fuses as used heretofore reach rather 

chanical interrupter 
the fuse link. 
By my present invention I provide a protector 

of this general class which is free from certain 
characteristics tending to restrict the rating of 
the protector to relatively low values. My pro 
tector, accordingly, may be made in relatively 
high ratings. 

In the drawings Figures 1 and 2 show preferred 
forms of protectors embodying my invention, a 
portion of each enclosing casing being cut away. 
Fig. 3 shows an enlarged view of the movable 
and fixed contacts of the mechanically-operable 
thermal circuit interrupter. Figs. 4, 5 and 6 show 
modified forms of protectors embodying my in 

and at higher overloadis in 

vention which may be used for certain desired 
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time lag and rating characteristics, portions of 
the casings being cut away as before. Figs, 7 
and 8 show enlarged views of modified forms I 
may use for the connection which is opened when 
the mechanically-operable circuit interrupter 
operates. 

Fig. 1 shows a casing T of insulating material 
having contact terminals 8 and 9 attached there 
to. This figure shows the standard form of car 
tridge enclosed ferrule type fuses. Obviously any 
other form of enclosure may be used. 
The fuse link to is electrically connected to con 

tact terminal 8 in any desired manner. This link 
may be of any desired material and of any de 
sired design and rating and may be surrounded 

high temperatures when operated at or near their 
full-load rating, particularly when such fuses are 
enclosed in cabinets, or when subjected to poor : 
contact. Such high temperature causes consid 
erable deterioration or actual destruction of the 
fibre tube used for the enclosure of the fuse. It is, 
therefore, another object of my invention to pro 
vide such a protector that will prevent the en 
closure being subjected to any temperature rise 
that could cause injury or deterioration thereof. 
My invention also has for an object to pro 
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massive. 
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vide a simple and economical method by means 
of which protectors of the same rating and of 
the same general design can be caused to have 
such different time lags as different circuits may 
render desirable. 
My invention constitutes an improvement in 

that general class of protectors in which a fuse 
link and a mechanically-operable thermally 
controlled circuit interrupter are combined in a 
unitary device. In such devices operation at 

by an arc extinguishing filler T. 
is a heat absorbing member of good thermal 

Conductance and of such low electrical resistance 
that under operating conditions the amount of 
heat generated therein will be substantially neg 
ligible as compared to the amount of heat con 
ducted thereto. It is accordingly made relatively 

In a preferred form. I use copper as I 
find that copper serves very satisfactorily in most 
cases, but I may use any other metal or alloy 
if desired for special time lag characteristics. 

2 is a heat generating member connected, as 
by riveting and soldering, to the member and 
the contact terminal 9. This member may be of 
any shape and design desirable and may have 
any desired resistance, and may be of any mate 
rial depending on the amount of heat desired. 
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lower overloads usually takes place in the me--55 

A portion of the fuse link O and a portion of 
the heat absorbing member constitute sub 
stantially fixed contact members of a mechani 
cally-operable thermal circuit interrupter. This 
interrupter includes a small, light, good conduct 
ing movable connector 4 shown in greater de 
tail in Fig. 3 which is normally held in position 



2 
to electrically and thermally connect the fuse link 
and the heat absorbing member by solder. A 
Spring 5 is provided to move the movable con 
nector 4 out of connecting position when the 
Solder has been heated to a temperature at which 
it loses its holding power. 

shows arc extinguishing filler preferably 
lsed to surround the fuse link ?o and held in 
place by insulating washer 8. 9 is an insu 
lating Washer for holding in place the filler 6. 
The Space between the washers 8 and 9 pro 
vides a chamber for the expansion of gases gen 
erated on the blowing of the fuse link, such gases 
escaping around the edge of the washer 8. This 
materially helps to obtain safe and quiet opera 
tion on short circuits. - 
This Space also serves to allow the connector 

4 with its spring 5 to have free and unimpeded 
movement So as to insure dependable operation 
thereof. 
9 to hold the end of the Spring 5. This hook 

being attached to an insulating washer renders 
the Spring Substantially free from any current, 
flow therethrough which prevents the possibility 
of its tension being impaired by heating. 
A baffle, 2, is attached to the fuse link to keep 

hot gases generated when the link is blown from 
coming in contact with the solder securing the 
link to the ferrule 8. This prevents the possibility 
of fusion of the solder, or of that part of the 
link extending through the ferrule, allowing the 
escape of dangerously hot gases from the casing. 
The movable connector 4, which is shown in 

more detail in Fig. 3, consists of two U-shaped 
pieces of metal 50 and 5 interlocked as shown. 
The piece 50 is tightly clamped over one side of 
the piece 5 and an end portion of the Spring 5 
and is of relatively thick material in order to 
hold these parts firmly together. The link end 
is fitted in the space between 59 and 5 and 
Soldered, 5 having a hole in the side adjacent 
the link through which solder can be flowed. 5 
is of thinner metal in order to keep down weight. 

In the higher ratings the link must be of sub 
stantial thickness and the expansion therein 
When heated might cause the link to Spring away 
from the connectol when the Soldier is partly 
softened but not softened enough to allow of the 
connector being withdrawn. The destructive 
arcing which might occur should this happen 
must be guarded against. It is for this purpose 
that the piece 5 is provided, it prevents a slow 
partial opening of the circuit and ensures that 
when the interrupter breaks the circuit it will do 
so quickly and Safely. 

It will be noted that the structure as a whole 
has considerable Solidity and rigidity from one 
terminal to another. As a result mishandling of 
the device in transportation, its use in places 
where subjected to considerable vibration or 
other factors which might tend to injure a less 
rugged device will not impair the efficiency of my 
protector either by preventing its opening when 
intended or by causing premature opening. 

It will also be noted that all parts are extremely 
simple and easy to manufacture. The parts are 
mounted in the open and no intricate assembly 
operations are necessary. All connections, except 
those to the movable connector, can be riveted 
solidly and maintained in uniform conducting 
capacity. This makes for ease in assembling and 
for great uniformity of operation. 
The contact terminals 8 and 9 Serve also as 

caps for closing the casing T and are fastened 
thereto in any normal manner. 

A hook 20 is attached to the washer 

() 
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The heat producing member f2 may be varied 

So that a wide range in time lag and rating can 
be obtained by this means alone. For example, 
all sizes between 70 and 100 ampere ratings may 
be made With no change of parts except the heat 
ing element. This makes for greater economy of 
manufacture and for greater uniformity of 
product. 

I have shown the operating means as a helical 
Spring f5 as used in the preferred form of my 
invention. It is obvious, however, that different 
means of withdrawing the connecting member 4 
from connecting position may be employed if 
desired. 

prefer to use for the heat softenable material 
in the interrupter a solder of correct melting 
point but if the movable portion 4 makes good 
Contact with both the link 0 and the member 
lf, it may be held in position by a non-conducting 
heat softenable material such as a wax. By “heat 
Softenable material' I mean a material which 
Within a certain range of temperature possesses 
a certain rigidity, or cohesion, presenting re 
sistance to a distorting force and which loses this 
Tesistance when heated to higher temperatures 
whether the loss be done to “softening' or to 
other physical change. 
The operation of the protector is as follows: 
When a current is passed through the device 

heat will be generated in the fuse link and in the 
heat generating member. By proper choice of 
materials, dimensions and design I can obtain 
temperature rises in these members of desired 
values. The temperature rise in the heat ab 
sorbing member will be due only to the heat con 
ducted thereto, the heat generated therein being 
negligible. The temperature of the fuse link and 
of the heat producing member will rise and heat 
Will flow into the interrupter and the heat ab 
Sorbing member raising their temperatures and 
that of the heat softenable material. If the over 
load be great enough and continues long enough 
the temperature of the heat softenable material 
will attain a value at which its holding power is 
lost and the circuit will be opened by withdrawal 
of the connecting member from connecting posi 
tion. The time required for this to take place 
will be prolonged because of the heat absorbed 
by the heat absorbing member, the greater its 
heat absorbing capacity, the greater the time lag, 
other things being equal. 
The fuse link must be of sufficient capacity 

to prevent the blowing of the link on harmless 
overloads caused by high currents of short dura 
tion. The higher its capacity, the less the heat 
provided to melt the solder on the interrupter on 
long continued low Overloads. I therefore pro 
wide the heat producing member 2 so that suff 
cient heat can be generated on long continued low 
overloads to insure the melting of the solder and 
the opening of the device under Such conditions. 
By that method obtain greater tirae ag. 
Where maximum time lag is not, recessar I 

may use another fuse link similar to 9 instead 
of the member 2. This form of construction 
it lay also be used where it is necessary to obtain 
greater interrupting capacity on extremely heavy 
short circuits. The disadvantage of such a con 
struction in addition to lesser time lag, is that the 
exact rating, or the current carrying capacity of 
the device is dependent, on the accuracy of the 
fuse links. Obviously these links must be rela 
tively thir. Slight variations in the thickness of 
the links as normally occur in continercial pro 
duction cause considerable variation in such rat 
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ing or cirrent carrying capacity. Such variation 
is materially reduced by the use of the heat pro 
ducing member 2 which can be made much 
thicker than the link and which, with the same 
variations in production will show lesser varia 
tion in the rating or current carrying capacity of 
the device. 
This member 2 may have as high a resistance 

as the fuse link o, or even higher resistance, but 
its design and the material used is such that a 
mass of metal is provided which is so great that 
it will not fuse at any overload. 

Therefore, while the resistance of the member 
2 may be as great as the fuse link or greater, its 
temperature rise will be slower as the heat gen 
erated in this member must first raise the tem 
perature of the large mass of metal itself before 
any heat is conducted to the heat absorbing mem 
ber and to the solder in the interrupter. Since 
heat flows only from a higher temperature to a 
lower temperature, and since the rate of flow is 
increased with an increase in the difference be 
tween the two temperatures, the heat producing 
member which takes the longest time to build up 
its temperature and conduct its heat to the oper 
atting solder will cause the slowest rate of ten 

O 

perature rise of the operating solder or the longest , 
time lag. 

I have found that by using the heat generating 
member as a temperature regulator I am able to 
get a wider range of time lag and of rating with 
out the necessity of making any parts of the de 
vice so large as to make enclosure in a casing of 
the required size difficult in the higher ratings. 

If the heat producing member 2 be so designed 
that the temperature rise therein be less than the 
rise in the heat absorbing member by conduction 
from the fuse link, it becomes essentially just an 
addition to the heat absorbing member to in 
crease its heat absorbing capacity. On the other 
hand, if the heating member be so designed that 
its temperature rise is slightly greater than that 
of the heat absorbing member, it will conduct a 
small amount of heat to the heat absorbing men 
ber, but its main purpose will be to serve as a 
dam or baffle to prevent heat being conducted 
away from the heat absorbing member. Again 
the heating member may be so designed that its 
temperature rise is substantially faster than that 
of the heat absorbing. member. In this case it 
will conduct heat to that member and hence to 
the heat softenable material. In fact, if I SO 
desire, I may so, design the heating member and 
the fuse link that the greater part of, or even sub 
stantially all, the heat to raise the temperature of 
the heat softenable material is obtained from the 
heating member. 
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In protectors of relatively low ratings the heat 
... ing member can be a coil of relatively small and 

flexible wire. Such wire can be wound around 
the heat absorbing member with such uniformity 
that the heat transferring path between the two 
can be held practically constant with little diffi 
culty. 

In protectors of relatively high rating the heat 
ing member must be made of heavier material 
and will be correspondingly stiffer and harder 
to form. The difficulty of winding coils of such 
material around the heat absorbing members in 
such manner as to afford substantially uniform 
heat transferring paths between then is, accord- . 
ingly, greatly increased. - - 

In my invention the heat producing member 
and the heat absorbing member are so positioned 

60 

70 

tained is obvious. 

point of the fuse. 

ing of the solder. 

3 
tween them is substantially constant. Almost 
no heat transfer can take place between these 
members except by conduction through the elec 
trical connection between them. This connec 
tion can easily be maintained constant, as by 
riveting and soldering. The necessity of uni 
formity of heat transfer between parts of the 
protector if uniformity of operation is to be ob 

The fact that by my inven 
tion uniformity of heat transference is provided 
for is another reason why I am able to make my 
protector in relatively high ratings. 
By this construction heat conducted from the 

heating element to the solder must traverse the 
whole length of the heat absorbing member and 
cannot heat the solder to the softening point 
until the whole mass of the heat absorbing men 
ber has attained that temperature. This makes 
for substantial increase of time lag. 
The heat producing member may be Surround 

ed by a filling material 6 of great or less heat 
conducting power in order to regulate the heat 
loss therefron. 

I make the fuse link to short so as to reduce 
the volume' of metal that must be volatilized on 
a short circuit. Reducing this volume of metal 
naturally results in increased amount of heat be 
ing generated in the fuse link at lower overloads 
but by my construction increased temperatures 
are avoided. As both ends of the link are con 
nected to relatively massive good conducting. 
members, the contact terminal 8 and the member 

, heat is conducted away so rapidly that the 
link remains inoperative except on short circuits, 
where the conduction of heat away from the link 
cannot possibly be fast enough to prevent the 
burning out of the link. The heat being conduct 
ed away rapidly into these massive parts pre 
vents the building up of any high temperature 
which might injure the tube when the protector 
is operating at normal load. 

In the ordinary fuse the hottest portion of the 
link, the portion midway between its ends, is 
positioned midway between the ends of the cas 
ing. It is obvious then that that portion of the 
tube which becomes the hottest is that portion 
which is at the greatest distance from any parts 
that might conduct heat away from it, the tube 
itself being a poor conductor of heat. This often 
results in the tube becoming deteriorated or in 
jured on long continued loads near the blowing 

In my protector the member 
, situated substantially midway between the 

ends of the casing, has a substantially negligible 
resistance and is heated only by conduction from 
hotter parts of the protector. It is further pre 
vented from being unduly heated by the soften 

These factors ensure against 
any excessive temperature rise of the tube. 

It is also obvious, that on protectors of high 
ratings it is necessary. that the interrupter be 
capable of successfully breaking heavy currents 
as otherwise time lag at low overloads would not : 
be obtained. It is also obviously necessary that 
the break be rapid and the break distance of 
considerable length. 
To build a protector of this class for relatively 

high ratings, it is obvious that the fuse link used 
must be relatively massive, relatively hard to 
bend. Usually the fuse link must be surrounded 
with an arc extinguishing filler to permit it to 
operate properly on heavy short circuits. Under 
such conditions it is obvious that if the fuse link and connected that the heat transfer path be- 75 must be moved or bent to operate the interrupt 



4. 
er, the rating of the device will be restricted to 
low values. 
By my invention I can use a fuse link as heavy 

and inflexible as desired and can pack arc 
quenching material around it as tightly as de 
sired without effect on the quickness or length 
of break. This is because all the massive men 
bers of my mechanical interrupter remain in sub 
stantially fixed position during its operation. 
The movable connecting piece 4 being of Small 
size and of light weight permits the use of a 
spring, or other operating means, small enough 
to be readily enclosed in casings of the same 
size as fuses of the same rating. It also permits 
the use of a weak spring. A weak spring puts 
but little stress on the heat softenable material 
and thereby prevents the deterioration of its 
holding power which might result in time if it 
were subjected to a large force. 

It will be noted that a double break is also 
obtained, which makes for quicker extinguish 
ment of any arc which is set up, the advantage 
of which is readily apparent. 

It is further to be noted that when the inter 
rupter operates, the resulting arc will be between 
the member and the link O. The member 
being quite massive, will have substantial capac 
ity to conduct away much of the heat of the arc 
preventing the burning of that member. On the 
other hand the link to being relatively light may 
burn of, but as only a small portion of the link 
is exposed, the arc in order to continue would 
have to burn back that portion of the link en 
closed in the arc extinguishing filler 7. By this 
construction the continuance of the arc when 
the interrupter operates is substantially, pre 
vented. 
The solder or heat softenable material used 

on the interrupter may have a melting point of 
any desired value. The melting point should not 
be too high as otherwise the temperature rises 
might be such as to injure the tubing or to injure 
the spring fs. It must not be too low because 
heating of the cables, switches and clips used in 
Conjunction with the protector might cause the 
protector to open at normal loads, particularly 
where the protector is mounted in enclosures that 
permit little or no ventilation. Furthermore, the 
lower the melting point of the solder the less tol 
erance there will be to take care of manufactur 
ing variations. That is to say that where the 
melting point is too low, the difference between 
the temperature of the solder under conditions 
at which it should hold and the temperature of 
the Solder under conditions at which it should 
Soften, is too small. In my protector I prefer to 
use a Solder having a softening point as high as 
possible and still not high enough to permit a 
temperature that would injure the tube or spring, 
and thereby perit, a substantial tolerance be 

are at which the solder must 
ture at which it must sof 
irag point, scidier also has 

. 
By locating ti: Iter approximately in 

the center of the picteator, the effect of extrane 
ous heating from the clips inciding the protector 
and the cables connected thereto is naterially 
reduced. This fices not prevent the operation of 
the interrupter if the extraneous heating reaches 
dangerous temperatures, such as would chair the 
ends of the fibre tube enclosure, but it does pre 
eft the Cperation of the interrupter if such 
extraneous heating is relatively aarmless. Eur 

O 
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one of the contact terminals, more heat would 
have to be generated to cause its operation be 
cause the cables and clips in contact with the 
terminal would dissipate more of the heat from 
the interrupter than is possible under my con 
struction. By using a portion of the member 
as a fixed contact for the interrupter, a substan 
tial holding or mounting means is provided to 
hold the movable connector 4 to guard against 
any mechanical failure of the interrupter. 

Fig. 2 shows a preferred form of protector em 
bodying my invention enclosed in a casing of the 

20 
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thermore, if the interrupter were located near s 

type ordinarily referred to as "knife blade car 
tridge enclosed fuses.' 28 shows a casing of in 
Sulating material having contact terminals 29 and 
30 attached thereto. The fuse link 3 is con 
nected to contact 29 as by riveting and soldering. 
32 is the heat absorbing member connected to the 
heat producing member 33 which in turn is con 
nected to the contact, 30. 34 is the interrupter 
having movable portion 35 held in position by 
heat softenable material. 36 is the spring for 
moving the movable portion 35 out of connecting 
position. 3 is the filler surrounding the heat 
producing member and is held in position by a 
washer 38. 39 is the arc extinguishing filler sur 
rounding the link held in position by washer 40. 
The hook 4. holds the spring 36 under tension 
and is attached to the washer 38. 

Fig. 4 shows a modified form of my protector 
in a rating corresponding to that of a cartridge 
enclosed fuse of the ferrule type. A casing 6 
having contact terminals 62 and 63 thereon en 
closes a fuse link 64, a heat generating member 
65, a heat absorbing member 66, a movable con 
necting member 68 and operating means 69, con 
sisting of a coiled Spring, to move the connecting 
member to open circuit position. The contact 
terminals, the fuse link, the heat generating and 
heat absorbing members are all electrically con 
nected, One of the connections being maintained 
by the movable connecting member 68 which is 
held in connecting position by heat softenable 
material. The other connections may be perma 
nently secured in place by riveting, or soldering, 
or both. 

In the preferred form shown the movable con 
nector connects the fuse link and the heat ab 
Sorbing member, and the heat softenable mate 
rial may be a low melting point solder. The coiled 
Spring 69 acts on the connecting member 68 to 
move it to break the circuit when the heat soften 
able material has been heated to a point where it 
is unable to withstand the pull of the spring 69. 
The fuse link 64 may be surrounded by an arc 

quenching filler 70 to ensure better perform 
ance On Short circuit. The heat generating mem 
ber 65 may be surrounded by filler 7 to control 
the amount of heat conducted from the member 
65 to the casing and to restrict venting through 
tihis end of the casing. 2 and 73 are insulating 
Washers of a size to snugly fit in the interior of 
the Casing to confine the fillers and to provide a 
Space in which the spring 69 may move the con 
rector 68 without interference. One of these 
Washers also serves as anchorage for the spring 
69 and one or both may serve to hold the heat 
aiSOrbing member 56 in position. 

it will be observed that the construction shown 
renders the Spring 69 substantially free from cur 
rent flow therethrough and that the fuse link is 
Substantially free from stress caused by the spring 
until the heat. Softenable material has been soft 
eled. 
The connector 68 is shown formed as an in 
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tegral part of the fuse link as I prefer to make 
it that way in such ratings as permit of the use 
of a relatively flexible fuse link. In other rat 
ings I may provide for greater ease of movement 

- of the connector 68 by forming it as a separate 
part and attaching it to the link or other mem 
ber as described later. . . 

In Fig. 5 is shown a preferred form of my in 
vention in a knife blade enclosed fuse size. Cor 
responding parts are referred to by the same 
numbers used in Fig. 4. It will be noted that in 
this form the connector 68 is shown as connect 
ing the heat generating member S and the heat 
absorbing member 6 and that it is shown as a 
separate part which may be moved by the spring 
B9 out of contact with both SS and 66 when the 
heat softenable material has been heated. This 
style of connector is particularly effective in pro 
ducing a quick break when the protector is of rel 
atively high rating and the component parts are 
therefore necessarily made relatively massive and . 
unbending. . . 

Fig.6 shows a modified form of knife blade pro 
tector embodying my invention. Corresponding 
parts are referred to by the same numbers as be 
fore. In this modification the fuse link 64 and 
the heat generating member 65 are contained in 
the same compartment of the casing and may be 
surrounded by a filling material which serves both 
to quench an arc and to control heat conduction 
to the casing. In this modification the breakable 
Connection is between the heat generating mem 
ber 65 and the heat absorbing member 66. The 
heat absorbing member 66 is formed as an exten 
sion of the contact terminal 62. The movable 
connector 68 is not permanently connected to ei 
ther 65 or 68 but is held in connection with both 
by heat softenable material. When this material 
is softened the spring 69 moves 68 out of its con 
nection with both SS and 68. The spring is an 
chored to the casing so as to be substantially free 
from current flow therethrough as before. 
This modification can be made to give great 

time lag because of conduction of heat to the ter 
minal and line-connections but possesses the dis 
advantage that owing to variations in the clip 
contact where the protector is connected to the 
line the uniformity of performance which can 
be assured is less than with other forms of my 
invention. 

Fig. 7 is an enlarged fragmentary view show 
ing a modified form of movable connector for use 
in protectors embodying my invention. An end 
portion of the fuse link 64 is bent to form the 
connector. 68 and is held in electrical connection 
with an end portion of the heat absorbing mem 
ber 66 by heat softenable material. A block of 
insulation material GT to which a colled spring 69 
is attached is pulled between the movable con 
nector 83 and the member it when the heat soft 
enable material is softened. This not only moves 
the connector to break the circuit but interposes. 
the insulating material between the arcing con 
tacts and prevents the holding of an arc. The 
shape to which the movable connector it is bent 
and the shape of the forward end of the insula 
tion block 6 are such as to enable the use of a 
light spring for producing this movement. 

Fig. 8 is an enlarged fragmentary view of an 
other modification I may employ for breaking the 
circuit in the heat softenable material Flexible 
connection members 68 and 68 are attached to 
end portions of the link B4 and of the heat abs. 
sorbing member 66 and are normally held in 

5 
rial. Springs 68 and 69 connected to washers 72 
and 78 move 8 and 8 apart when the heat 
softenable material is softened. This modifica 
tion affords a long, break distance effective to 
extinguish an arc which might tend to persist 
when the circuit is opened. 

It will be obvious to those skilled in the art 
that while by my invention I have provided a 

0. 
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protector capable of being made with different 
time lags and in relatively high ratings, have 
provided a protector equally efficient at low rat 
ings as well. - . 

While I have described a preferred and modi 
fied forms of my invention and noted various ma-. 
terials that may be used, I do not desire to be 
limited to the exact details noted as other modi 
fications may be made in the device embodying 
my invention without departing from the spirit 
and Scope thereof. 
What I claim is: 
1. A protector for electric circuits comprising a 

contact terminal member, a plurality of heat gen 
erating members, at least one of which is adapted 
to fuse and thereby open the circuit on predeter 
mined overload of the protector, a member con 
structed and arranged to absorb an appreciable 
portion of the heat generated in the protector 
and thereby increase the time lag thereof, means 
in contact with two of Said members and includ 
ing heat softenable material in contact with one 
of said members normally maintaining Said tWO 
members in electrical Connection, and means 
adapted to break said connection in the heat 
softenable material at said contact with said one 
member when the heat Softenable material is 
softened, the major portions of all said members 
remaining in substantially fixed position when 
said connection is broken. 

2. A unitary assembly adapted to be inserted 
in a casing and to constitute a protector for elec 
tric circuits, said assembly comprising a contact 
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terminal member, a plurality of heat generating 
members, at least one of which is adapted to fuse 
and thereby open the circuit on predetermined 
overload of the protector, a heat absorbing men 
ber, means normally electrically connecting two 
of said members, said connecting means includ 
ing heat softenable material and at least one elec 
trical connection normally maintained by said 
heat softenable material, and operating means 
substantially free from current flow therethrough 
adapted to become movable when said heat 
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softenable material is heated to a predetermined 
temperature and to move a portion of said con 
necting means to break all said connections nor 
mally maintained by said heat softenable nate 
rial, the major portions of said two members 
normally connected by said Connecting means 
remaining in substantially fixed position during 
the connection-breaking movement. 

3. A unitary protector for electric circuits comi 
prising terminals, a fuse link member, a heat 
absorbing member relatively remote from said 
terminals, said members being in series relation 
between the terminals, a connector member, heat 
softenable material normally holding said con 
nector member in said series relation, and means 
substantially free from current flow therethrough 
adapted to move the connector member to open. 
the circuit when the heat softenable materia has 
been heated to a predetermined temperature, said 
fuse link member and said heat absorbing men 
ber remaining in substantially fixed position 
when the circuit is opened by moving the con 
nector member, 
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4. A protector for electric circuits comprising 

means to open the circuit by fusion in a part 
thereof, means to generate heat, means to absorb 
heat, means in contact with two of Said means 
normally maintaining electrical connection be 
tween said two means, said connecting means 
inaving a readily consumable portion and a rela 
tively arc resistant portion, and resilient means 
adapted to move the arc resistant portion of Said 
connecting means to break said connection When 
said connecting means is heated to a predeter 
mined temperature, said resilient means being 
positioned relative to said absorbing means So it 
is at least partially coextensive thelewith, Said 
two means normally connected by the connecting 
means remaining in substantially fixed positicn 
during the connection breaking movement. 

5. A unitary protector for electric circuits con 
prising a terminal member, a plurality of heat 
generating members, at least one of which is : 
adapted to fuse and thereby open the circuit, a 
member constructed and arranged to absorb an 
appreciable portion of the heat generated in the 
protector and thereby increase the time lag 
thereof, a connector, heat softenable material 
normally holding said connector in contact with 
two of said members said connector being adapt 
ed to be moved to open the circuit adjacent at 
least one of the said two members when the heat 
softenable material is softened, said two men- ; 
bers normally in contact with the connector re 
maining in substantially fixed position when the 
connector is moved to open the circuit, said Con 
nector and said absorbing member being posi 
tioned between said heat generating members 
and normally maintaining them in electrical con 
ducting relation, said heat generating members 
being spaced apart a distance greater than the 
length of the connector. 

6. A unitary protector for electric circuits con 
prising a casing, contact terminals, a fuse link 
and a mechanically-operable thermal circuit in 
terrupter in the casing, said interrupter includ 
ing substantially fixed contact members, a mov 
able member normally electrically connecting 
Said contact members, means norrally holding 
said connecting member in connecting position 
and adapted to lose its holding power when heat 
ed to a predetermined temperature, means to 
move said connecting member out of connecting 
position when the holding means has lost its 
holding power and a relatively massive member of 
good heat and electrical conductivities adjacent 
said holding means and relatively remote from 
said contact terminals, adapted to absorb heat to 
control the rate of temperature rise of the hold 
ing means, a portion of said control member and 
a portion of said fuse link constituting substan 
tially fixed contact members of the interrupter. 

7. A unitary protector for electric circuits eon 
prising terminal members, a plurality of heat gen 
erating members, at least one of which is adapted 
to fuse and thereby opan the circuit on predeter 
mined overload of the protector, a member con 
structed and arranged to absorb an appreciable 
portion of the heat generated in the protector, 
means, including heat softenable material in con 
tact with two of said members, normally elec 
trically connecting said two members, all parts 
of said means that are free from softening and 
are relatively arc resistant, and at least a por 
tion of the heat softenable material being adapt 
ed to be moved out of contact with One of Said 
members to break said connection, the major 
portions of said two members in contact with the 
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heat softenable material remaining in Substan 
tially fixed position when said connection is 
broken, and arc quenching filler islaterial that 
contacts and covers substantially all portions of 
the heat generating member that are not in 
direct engagement with other parts of the pro 
tector. 

8. A unitary protector for electric circuitS COm 
prising a fuse link and a mechanically-Operable 
thermal circuit interrupter having contact men 
bers maintained in substantially fixed position 
and a relatively light movable connector normal 
ly held in position to electrically connect Said 
contact members and having a portion adapted 
to aid in maintaining said fixed position of the 
contact members and to prevent opening of the 
circuit when the connector is in connecting posi 
tion. 

9. A unitary protector for electric circuits com 
prising a fuse link and a mechanically-operable 
thermal circuit interrupter, said interrupter in 
cluding a relatively massive member of good heat 
and electrical conductivities arranged to control 
the rate of temperature rise of the interrupter to 
provide a relatively long time lag in the Opera 
tion thereof, a movable member normally in elec 
trical connection with said link and said relatively 
massive member, and a spring biasing Said mov 
able member for movement out of Said electrical 
connection to open the circuit, a portion of Said 
link constituting a readily consumable, Substan 
tially fixed contact member of the interrupter, 
said interrupter being arranged to absorb heat 
from said fuse link, said fuse link having within 
its length a portion of reduced CrOSS-Sectional 
area adjacent the interrupter that is adapted to 
restrict conduction of heat therethrough to Said 
interrupter from other portions of said fuse link. 

10. A unitary protector for electric circuits 
comprising contact terminals, a fuse link and a 
mechanically-operable thermal circuit inter 
rupter, said interrupter including heat softenable 
means normally holding the interrupter in closed 
position and adapted to lose its holding power 
when heated to a predetermined temperature, 
resilient means to open the interrupter when the 
holding means has lost its holding power and a 
member in direct contact with said holding means 
and free from direct contact with Said contact 
terminals adapted to control conduction of heat 
to and from said holding means to provide a 
relatively long time lag in the operation of the 
interrupter, a portion of said fuse link constitut 
ing a substantially fixed contact member of Said 
interrupter, said resilient means being positioned 
relative to said control member so it is at least 
partially coextensive therewith, Said fuse link 
having within its length a portion of reduced 
cross-sectional area that is arranged to retard 
conduction of heat therethrough from other por 
tions of Said ink to said holding means. 

11. A unitary protector for electric circuits 
comprising a fuse link and a mechanically-oper 
able thermal circuit interrupter, said interrupter 
including a movable contact member, heat Soft 
enable means normally holding Said contact 
member in closed circuit position and adapted 
to lose its holding power when heated to a prede 
termined temperature, a member having prede 
termined physical characteristics adapted to con 
trol conduction of heat to and from said holding 
means to provide a relatively long time lag in 
the operation of the interrupter, said movable 
Contact member and said control member being 
Ornally related by said heat softenable means 
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SO only a small portion of the control member 
is intimately contacted by said movable contact 
member and so one end of said contact member 
extends longitudinally beyond one end of said 
movable contact member, a portion of said fuse 
link constituting a substantially fixed contact 
member of the interrupter, and a spring adapted 
to move the movable contact member to break 
the circuit between it and the fuse link. 

12. A unitary protector for electric circuits 
comprising a fuse link and a mechanically-oper 
able thermal circuit interrupter including a heat 
control member having a resistance portion 
adapted to be heated by heat generated therein 
on passage of a current through the protector 
and a portion of lower resistance adapted to be 
heated by heat conducted from said resistance 
portion, said link and said heat control member 
remaining in substantially fixed position during 
Operation of the interrupter and a portion of said 
link constituting an arcing contact of the inter 
rupter. 

13. A protector for electric circuits comprising 
a fusible member, a heat generating member, a 
heat absorbing member, connections electrically 
connecting said members, heat softenable mate 
rial normally holding one, of said connections in 
closed position and adapted to lose its holding 
power when heated, opening means substantially 
free from current flow therethrough and becom 
ing operative when said holding means has, lost 
its holding power, to nove a relatively small 
portion only of one of said members to break 
Said one connection, the greater portions of said 
members remaining in substantially fixed posi 
tion during said breaking. 

14. A unitary, protector for electric circuits 
comprising a terminal contact member, a fusible 
member, a heat generating member, a heat"ab 
sorbing member, a heat soften able material nor 
mally holding two of said members in electrical 
connection and means, including a body of in 
sulation material adapted to be moved for sepa 
rating said two members when the heat soften 
able material is softened, the major portions of 
said two Enenbers remaining in substantially, 
fixed position when the electrical connection is 
broken. 

15. A protector for electric circuits Comprising 
contact terminals, a heat generating element that 
is adapted to fuse and thereby open the circuit 
on predetermined overload of the protector, a 
member constructed and arranged to absorb an 
appreciable portion of the heat generated in the 
protector, a movable member normally held ad 
jacent to and in direct connection with said heat 
generating element, said element and said mem 
bers normally being in electrical conducting rels 
tion between said terminals, heat softenable ma 
terial normally holding said movable member 
in said electrical conducting relation and con 
stituting the sole means of connecting said heat 
generating element and said movable member, 
and means substantially free from current flow 
therethrough adapted to move said movable 
member out of said electrical conducting relation 
and thereby open the circuit advent said heat 
generating element when the heat softensible ma 
terial has been heated to a predetermined tem 
perature, said heat generating element and said 
absorbing member ren in substantially 
fixed position. when the circuit is opened by 
movement of the movable member. 

16. A protector for electric circuits compris 
ing contact terminals, a heat generating ele 

45 electrical conducting relaticin, 

ment that is adapted to fuse and thereby open. 
the circuit on predetermined overload of the 
protector, a member constructed and arranged 
to absorb an appreciable portion of the heat 

5 generated in the protector, a movable member, 
said element and said members normally being 
in electrical conducting relation between said 
terminals, heat softenable material normally 
holding said movable member in said electrical 

10 conducting relation, and resilient means sub 
stantially free from current flow therethrough . 
adapted to move said movable member out of . 
said electrical conducting relation and thereby 
Open the circuit when the heat softenable mate 

15 rial has been heated to, a predetermined tem 
perature, said resilient means being coextensive 
with at least a portion of said absorbing mem 
ber, said heat generating element and said ab 
sorbing member being arranged so all portions 

20 thereof remain in substantially fixed position 
when the circuit is opened by movement of the 
movable member. 

17. A protector for electric circuits comprising 
contact terminals, a heat generating element 

2. that is adapted to fuse and thereby open the 
circuit on predetermined overload of the protec 
tor, a member constructed and arranged to ab 
Sorb an appreciable portion of the heat gener 
ated in the protector, a movable member nor 

30 mally biased for movement by a resilient means, 
heat softenable material hormally holding said 
members in an assembly, said element and said 
members normally being in electrical conduct 
ing relation between said terminals, said resil 

35 ent means being adapted to move said movable 
member out of said electrical conducting rela 
tion and thereby open the circuit when the heat 
softenable material has been heated to a pre 
determined temperature, said assembly being 

4 (I arranged so one portion of the absorbing mem 
ber overies a portion of the movable member 
and one end of the absorbing member extends 
longitudinally beyond an end of the movable 
member and maintains the assembly in Said 

said resilient 
means biasing said movable member for move 
ment toward the Said, end of Said absorbing 
member, said absorbing member remaining in 
substantially fixed position when the circuit is 

it opened by movement of the movable member. 
18. A protector for electric circuits compris 

ing contact terminals, a heat generating ele 
ment that is adapted to fuse and thereby open 
the circuit or predetermined overload of the 

in protector, a member constructed and arranged 
to absorb at appreciable portion of the heat 
generated in the protector, a movable member, 
said element and said members normally being 
in electrical conducting relation betwesn said 
terminals, said element and one of said mem 
bers constituting arcing contacts for the said 
protector, resilient means biasing said movable 
member for movement out of said electrical 
conducting relation to open the circuit, heat 

ti, softenable material normally maintaining said 
electrical conducting relation by preventing 
Such movement of the movable member, Said 
heat generating element and said absorbing 
member remaining in substantially fixed posi 
tien, when the circuit is opened by movement of 
the movable member. 

19. A protector for electric circuits compris 
ing contact terminals, a heat generating ele 
ment that is adapted to fuse and thereby open 

... the circuit on predetermined overload of the 
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protector, a membei of good thermal conduct 
ance that is arranged to absorb an appreciable 
portion of the heat generated in the protector 
and thereby increase the time lag thereof, a 
nowable member, said element and Said men 
bers normally being in electrical conducting re 
lation between said terminals, resilient means 
biasing said movable member for movement out 
of said electrical conducting relation, and heat 
softenable material normally holding Said mov 
able member in said electrical conducting rela 
tion, said movable member and said member of 
good thermal conductance being normally re 
lated by said material so only a Small area of 
the member of good thermal conductance is in 
timately contacted by said movable member, 
said heat generating element and said member 
of good thermal conductance remaining in Sub 
stantially fixed position when the circuit is 
Opened by movement of the novable member. 

20. A protector for electric circuits compris 
ing contact terminals, a heat generating ele 
ment that is adapted to fuse and thereby open 
the circuit on predetermined overload of the 
protector, a member constructed and arranged 
to absorb an appreciable portion of the heat 
generated in the protector and thereby increase 
the time lag thereof, a movable member, said 
element and said members normally being in 
electrical conducting relation between said ter 
minals, heat softenable material normally hold 
ing said movable member in said electrical con 
ducting relation, said movable member being ar 
ranged so the current path therethrough is rel 
atively short, and means substantially free from 
current flow therethrough adapted to move said 
movable member out of said electrical conduct 
ing relation and thereby open the circuit when 
the heat Softenable material has been heated 
to a predetermined temperature, said element 
and said absorbing member remaining in sub 
stantially fixed position when the circuit is 
opened by movement of the movable member. 

21. A protector for electric circuits compris 
ing contact terminals, a heat generating ele 
ment that is adapted to fuse and thereby open 
the circuit on predetermined overload of the 
protector, a member movable to open the cir 
cuit, a conducting member that is not fusible 
under normal operating conditions of the pro 
tector and has a portion thereof fixedly at 
tached to a part of the protector which remains 
in substantially fixed position when the movable 
member is moved to open the circuit, said ele 
ment and Said members normally being in elec 
trical conducting relation between said termi 
nals, resilient means substantially free from 
current flow therethrough that biases said mov 
able member for movement out of said electri 
cal conducting relation to open the circuit, heat 
softenable material normally holding said mov. 
able member in said electrical conducting rela 
tion that is adapted to lose its holding power 
when heated to a predetermined temperature, 
said conducting member being spaced away 
from Said heating element but being electrical 
ly connected thereto by means including said 
movable member, said resilient means and said 
conducting member being coextensive for a por 
tion of their lengths, said heat generating ele 
ment remaining in Substantially fixed position 
when the circuit is opened by movement of the 
novable member. 

22. A protector for electric circuits comprising 
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that is adapted to fuse and thereby open the cir 
cuit on predetermined overload of the protector, 
a member of good thernal conductance arranged 
to absorb an appreciable portion of the heat gen 
erated in the protector, a nowable meinber, said 
element and said members normally being in 
electrical conducting relation between said ter 
minals, means constituting the Sole means of 
connecting said heat generating element and said 
innovable member, said means being readily con 
Sunable by an arc which may be for raed when 
the circuit is opened by movement of the mov 
able member, and means substantially free from 
current flow therethrough adapted to move said 
movable member out of said electrical conducting 
relation to open the circuit when the said means 
has been heated to a predetermined temperature, 

20 

30 

35 

40 

50 

SS 

30 

85 

O 

contact terminals, a heat generating element 75 

Said element and said member of good thermal 
conductance remaining in Substantially fixed 
position when the circuit is opened by movement 
of the movable member. 

23. A protector for electric circuits comprising 
contact terminals, a heat generating element 
that is adapted to fuse and thereby open the 
circuit on predetermined overload of the protec 
tor, a member of good thermal conductance Con 
structed and arranged to absorb an appreciable 
portion of the heat generated in the protector, 
a movable member, said element and said mem 
bers normally being in electrical conducting re 
lation between said terminals, heat softenable 
material adjacent Said heating element that nor 
nally holds Said nowable member in said elec 
trical conducting relation, and means substan 
tially free from current flow therethrough 
adapted to move said movable member out of 
said electrical conducting relation and thereby 
open the circuit when the heat softenable ma 
terial has been heated to a predetermined tem 
perature, said heat generating element having a 
portion of reduced cross-sectional area within 
its length adjacent said heat soften able material 
that is adapted to restrict conduction of heat 
therethrough, from other portions of said heat 
generating element, to said heat softenable ma 
terial, said element and said member of good 
thermal conductance remaining in substantially 
fixed position when the circuit is opened by 
movement of the movable member. 

24. A protector for electric circuits compris 
ing contact terminals, a heat generating element 
that is adapted to use and thereby open the cir 
cuit, a member of good thermal conductance, a 
movable member normally biased for movement 
by a resilient means, heat, softer abie material 
normally holding said members in an assembly, 
Said element and said members normally being 
in electrical conducting relation between said 
terminals, said resilient means being adapted to 
move Said movable member out of said electrical 
conducting relation and thereby open the cir 
cuit when the heat softenable material has been 
heated to a predetermined temperature, said as 
Sembly being, arranged so one portion of the 
member of good thermal conductance overlies a 
portion of the movable member and one end of 
the member of good thermal conductance extends 
longitudinally beyond an end of the movable 
member and maintains the assembly in said elec 
trical conducting relation, said element and said 
member of good thermal conductance remain 
ing in Substantially fixed position when the cir 
cuit is opelled by movement of the movable 
Innenber. 

25. A protector for electric circuits comprising 
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contact terminals, heat generating elements, at 
least one of said heat generating elements being 
adapted to fuse and thereby open the circuit 
on predetermined overload of the protector, and 
a solder-held assembly comprising a movable 
Inenber, a member constructed and arranged to 
absorb an appreciable portion of the heat gen 
erated in the protector, and a resilient member 
biasing Said movable, member to open circuit 
position, each of said heat generating elements 
being directly connected to one of said contact 
terminals and to said assembly, said elements 
and said assembly being arranged so substan 
tially all heat transfer therebetween is due to 
thermal conduction, said heat generating ele 
ments and Said absorbing member remaining in 
Substantially fixed position when the circuit is. 
Opened by movement of the movable member. 

26. A protector for electric circuits compris 
ing contact terminals, heat generating elements, 
at least one of which is adapted to fuse and 
thereby open the circuit on predetermined over 
load of the protector, a member of good thermal 
conductance arranged to absorb an appreciable 
portion of the heat generated in the protector, 
said elements and said member normally being 
in electrical conducting relation between said 
terminals, a movable member, heat softenable 
material normally holding said movable member 
in said electrical conducting relation, and resili 
ent means biasing said movable member for 
movement Out of said electrical conducting rela 
tion to Open the circuit when the heat softenable 
material has been heated to a predetermined 
temperature, said resilient means being longitu 

5 

l 

5 

20 

25 

30 

dinally spaced away from said heat generating 
elements whereby said resilient means is not co 
extensive with said elements and whereby trans 
ference of heat from said elements to said resili 
ent means ls restricted, said heat generating ele 
ments and said member of good thermal con 
ductance remaining in substantially fixed posi 
tion when the circuit is opened by movement 
of the movable member. 

27. A protector for electric circuits compris 
ing contact terminals, heat generating elements, 
at least one of said heat generating elements 
being adapted to fuse and thereby open the cir 

40 

cuit on predetermined overload of the protec 
tor, a member constructed and arranged to ab 
sorb an appreciable portion of the heat gener 
ated in the protector, said elements and said 
member normally being in electrical conducting 
relation between said terminals, a movable mem 
ber, heat softenable material normally holding 
said movable member in said electrical conduct 
ing relation, and resilient means arranged to 
move said movable member out of said electrical 
conducting relation and thereby open the cir 
cuit when the heat softenable material is heated 
to a predetermined temperature, said heat 
generating elements being positioned so they 
are oppositely disposed of the movable member 
and the distance between them is greater than 
the length of the movable member, said heat 
generating elements and said absorbing member 
remaining in substantially fixed position when 
the movable member is moved to open the circuit. 
28. A protector for electric circuits comprising 

contact terminals, heat generating elements, at 
least one of said heat generating elements being 
adapted to fuse and thereby open the circuit on 
predetermined overload of the protector, a mem 
ber of good thermal conductance having one end 
thereof connected to one of the said heat gen 
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erating elements and being arranged to absorb 
heat therefrom, a movable member normally 
held in direct and intimate connection with the 
other end of said member of good thermal con 
ductance by heat Softenable material, said mov 
able member and said member of good thermal 
conductance being SO formed and being SO re 
lated by said material that most of the heat 
flowing into the member of good thermal con 
ductance from the said heat generating element 
connected thereto must flow through substan 
tially the entire length of the member of good 
thermal conductance before it contacts the mov 
able member or the heat, softenable material, said 
elements and said members normally being in 
electrical conducting relation between said ter 
minals, resilient means arranged to move said 
movable member out of Said electrical conduct 
ing relation and thereby open the circuit when 
the heat softenable material is heated to a pre 
determined temperature, said heat generating 
elements remaining in Substantially fixed posi 
tion when the circuit is opened by movement of 
the movable member. 

29. A protector for electric circuits comprising 
contact terminals, heat generating elements, at 
least one of said heat generating elements being 
adapted to fuse and thereby open the circuit on 
predetermined overload of the protector, a mov 
able member in contact with one of said heat 
generating elements, a member constructed and 
arranged to absorb heat from another of said 
heat generating elements, said elements and said 
members normally being in electrical conducting 
relation between said terminals, resilient means 
biasing said movable member for movement out 
of said electrical conducting relation to open the 
circuit, and heat softenable material normally 
holding said movable member in said electrical 
conducting relation, said movable member and 
said absorbing member being assembled so the 
main heat flow path therebetween is spaced 
away, from that heat generating element which 
is in contact with said member of good thermal 
CONductance, a distance greater than the dis 
tance moved by said movable member, said ab 
Sorbing member and said heat generating ele 
ments remaining in substantially fixed position 
when the circuit is opened by movement of the 
novable member. 

30. A protector for electric circuits comprising 
a casing, contact terminals, heat generating 
members, at least one of said heat generating 
members being adapted to fuse and thereby open 
the circuit on predetermined overload of the pro 
tector, a member of good thermal conductance 
Constructed and arranged to absorb an appre 
ciable portion of the heat generated in the pro 
tector, a movable member, resilent means bias 
ing said movable member to open circuit posi 
tion, said members normally being in electrical 
conducting relation between said terminals, heat 
oftenable material normally holding said mov 

able member in said electrical conducting rela 
tion and being adapted to lose is holding power 
when heated to a predetermined temperature, 
and filler material contacting and covering sub 
stantially all of those portions of said heat gen 
erating members that are not in direct engage 
ment with other members of the protector, said 
heat, generating members and said member of 
good thermal conductance remaining in substan 
tially fixed position when the circuit is opened 
by movement of the movable member. 
- 31. A protector for electric circuits comprising 
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... contact terminals, heat generating elements, at 
least one of said heat generating elements being 
adapted to fuse and thereby open the circuit on 
predetermined overload of the protector, a 
member constructed and arranged to absorb an 
appreciable portion of the heat generated in the 
protector, said elements and said member nor 
mally being in electrical conducting relation be 
tween said contact terminals, a movable mem 
ber, heat softenable material normally holding 
said movable member in said electrical conduct 
ing relation, and resilient means arranged to 
move said movable member out of said electrical 
conducting relation and thereby open the circuit 
when the heat softenable material is heated to a 
predetermined temperature, said heat generating 
elements being positioned so they are oppositely 
disposed of the movable member and the dis 
tance between them is at least twice as great as 

... the distance moved by the movable member, said : 
heat generating elements and said absorbing 
member remaining in substantially fixed posi 
tion. When the nowable member is noved to ope 
the circuit. w 

32. A protector for electric circuits comprising 
contact terminals, heat generating elements, at 
least One of Said heat generating elements being 
adapted to fuse and thereby open the circuit on 
predetermined overload of the protector, a mov 
able member, a member constructed and ar- : 
ranged to absorb an appreciable portion of the 
heat generated in the protector, said elements 
and said members normally being in electrical 
conducting relation between said terminals, said 
movable member being spaced away from one of : 
the said heat generating elements a distance 
greater than the length of travel of the movable 
member, resilient means biasing said movable 
member for movement towards the innermost 
end of the said one heat generating element and 
heat softenable material normally holding said 
movable member in said electrical conducting 
relation, said absorbing member and said heat 
generating elements remaining in substantially 
fixed position when the circuit is opened by 
movement of the novable member. 

33. In a fusible electrical protective device, the 
combination of a pair of conductors and an in 
terposed heat absorbing member electrically con 
necting said conductors and connected with one : 
of said conductors by a readily fusible metal, and 
Spring means within said heat absorbing men 
ber responsive to the fusing of said metal to ef 
fect the electrical separation of said heat ab 
Sorbing member and conductor. 

34. A fusible protective device as in claim 33 
at least one of said conductors being a fusible 
link having a readily fusible portion adapted to 
ise prior to the fusing of said fusible means 

When traversed by a sufficiently high current. 
35. In a fusible electrical protective device, the 

combination of a pair of conductors and an in 
terposed heat absorbing member electrically 
connecting said conductors and connected with 
one of said conductors by a readily fusible metal, 
and spring means at least partially within said 
heat absorbing member responsive to the fusing 
of Said metal to effect the electrical separation 
of said heat absorbing member and conductor, 
at least, one of said conductors having a part 
adapted to fuse and interrupt the circuit prior 
to the fusing of said fusible means when trav 
ersed by a sufficiently high current, an enclosing 
casing containing said conductors and heat ab 
sorbing member, and an arc quenching filler Sur 
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rounding the greater portions of the lengths of 
said conductors. 

36. A protector for electric circuits comprising 
contact terminals, heat generating elements, at 
least one of which is adapted to fuse and thereby 
open the circuit on predetermined overload of the 
protector, a member constructed and arranged to 
absorb an appreciable portion of the heat gen 
erated in the protector, a movable member, said 
elements and said members normally being in 
electrical conducting relation between Said ter 
minals, heat softenable material normally hold 
ing said movable member in said electrical con 
ducting relation, and resilient means adapted to 
move said movable member out of said electrical 
conducting relation and thereby open the circuit 
When the heat Softenable material has been heat 
ed to a predetermined temperature, Said heat 
generating elements and said absorbing member 
remaining in substantially fixed position. When 
the circuit is opened by movement of the movable 
member, said resilient means being longitudinally 
spaced away from said elements to restrict radia 
tion of heat, from said elements into the said 
means, and filler material that contacts and cov 
erS Substantially all portions of said elements 
that are not in direct engagement with other 
parts of the protector. 

37. A protector for electric circuits comprising 
contact terminals, heat generating elements, at 
least one of which is adapted to fuse and there 
by open the circuit on predetermined overload of 
the protector, a member constructed and ar 
ranged to absorb an appreciable portion of the 
heat generated in the protector, a movable mem 
ber, Said elements and said members normally 
being in electrical conducting relation between 
Said terminals, heat softenable material normally 
holding said movable member in said electrical 
conducting relation, and resilient means adapted 
to move said movable member out of said elec 
trical conducting relation and thereby open the 
circuit when the heat softenable material has 
been heated to a predetermined temperature, said 
heat generating elements and said absorbing 
member remaining in Substantially fixed position 
when the circuit is opened by movement of the 
novable member, said resilient means being lon 
gitudinally Spaced away from said elements to 
restrict radiation of heat from said elements into 
the Said means, and filler material that contacts 
and COverS Substantially all portions of said ele 
ments that are not in direct engagement with 
other parts of the protector, said movable mem 
ber being arranged so movement thereof will open 
the circuit adjacent the said fusible heat gen 
erating element. 

38. A protector for electric circuits comprising 
contact terminals, heat generating elements, at 
least one of which is adapted to fuse and thereby 
Open the circuit on predetermined overload of 
the protector, a member constructed and ar 
ranged to absorb an appreciable portion of the 
heat generated in the protector, a movable men 
ber, Said elements and said members normally 
being in electrical conducting relation between 
Said terminals, heat softenable material normal 
ly holding Said movable member in said electrica 
conducting relation, and resilient means adapted 
to move Said movable member out of said elec 
trical conducting relation and thereby open the 
circuit when the heat softenable material has 
been heated to a predetermined temperature, said 
heat generating elements and said absorbing 
member remaining in Substantially fixed position 
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when the circuit is opened by movement of the 
movable member, and filler material. that con 
tacts and covers substantially all portions of said 
elements not in direct engagement with other 
parts of the protector, said movable member be 
ing arranged so movement thereof will open the 
circuit adjacent the said fusible heat generating 
element. 

39. A protector for electric circuits comprising 
contact terminals, heat generating members, at 
least one of which is adapted to fuse and thereby 
open the circuit on predetermined overload of 
the protector, a member constructed and ar 
ranged to absorb an appreciable portion of the 
heat generated in the protector, connecting 
means in contact with two of said members nor 
mally maintaining them in electrical conducting 
relation between said terminals, resilient means 
adapted to move at least a portion of said con 
necting means to form a gap, and arc extinguish 
ing filler material, said connecting means and 
said members being arranged so any arcing in 
said gap may readily cause 8 lengthening of the 
gap until the arc is extinguished by the filler ma 
terial, said resilient, nears being longitudnally 
spaced away from said heat generating rhembers 
to restrict radiation of heat from said heat ger 
erating rege's into the said resent, means. 

40. A rotector for electric circuits comprising 
a casing, heat, ge:Aertisg elekiaeats arranged to 
heat whenever curreK)& passes through them, at 
east one of Said heat generating elements being 
adapted to fuse and Cereby a he circuit (0. 
predetermined overload of the protector, a men's 
ber of good thers (GEdictarace constricted agadi 
arranged to absork & appreciable portion of the 
heat generated is a tins protector, a movable ner 
ber normally heli is direct connection with said 
fusible heat generatitag elezner, and said Ener 
ber of good therina conductance, heat soften 
able material, a portioAA or said insteria that 
normally coitacts said fusibie heat generating 
element and Said iiovable raember and constitutes 

O 

5 

20 

3. 

1 
the sole means of connecting then, another por 
tion of said material that normally contacts said 
movable member and said member of good ther 
mal conductance, said other portion of said ma 
terial being positioned near that end of the mem 
ber of good thermal conductance which is remote 
from said other heat generating element whereby 
the length of heat flow path through said mem 
ber of good thermal conductance is substantially 
equal to the length of that member, resilient 
means arranged to move said movable member 
out of direct connection with said fusible heat 
generating element and thereby open the circuit 
when the heat softenable material is heated to 
a predetermined temperature, said resilient 
means biasing said movable member for move 
ment toward the end of said other heat generat 
ing element, said resilient means being longi 
tudinally spaced away from said heat generating 
elements to restrict transfer of heat between said 
means and said elements, filler material in said 
casing that contacts and covers those portions of 
said iheat generating elements that are not di 
rectly engaged by other parts of the said pro 

5 tector, said heat generating elements being ar 
ranges so the distance between their innermost 
etc.; is greater that the length of the movable 
neities 3...di is greater than the distance the 
in overe aester is novesi, said member of good 
tierrai coratiuctaace and said novable member 
eig is for Enei and arraged that Only 8, 20r 

4) 

tie of he surface of sais member cf good ther 
Era 5oEdicts ace is intinately contacted oy &aid 
rticipatie retaber, said: various elements and 
gaerye's Being so positioned relative to each 
Otheir 2a, reinsfer of heat, thereibetween is pre 
doctrictes due to theral conduction, said heat 
generating elements and saic member of good 
thering2 conducts.ce regaining in substantially 
ixed position whea the movable member is 
Royed to ope; the circuit, 
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